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Improvements in or relating to Refractory Alloy Compositions 



fl. ^' ^9^¥MKNs Albei^^ a Citissen of 

the United States of Ajnerina, of 32 
knickertddcer Iload. Tenafly, iu the 
Uniutcv- of Berrren and Statt of I^ew 
5 Jorsey, Tliiited Stale.s of America, do 
UereJ)y ileclare tJie nature of tliis inven- 
tion and m what manner the same is to 
be perlonued, be particularly described 
aaui ascertained in and by the folloAnnff 
10 statement: — ^ 
This inviMition is for improvements in 
or relatinL- to refractory -alloy composi- 
tions and has for one of its obje<:is to pro- 
due© a composition which does not nndulv 
15 disniteg-ratc when subjected to hiyh tem- 
peratures or to electronic bombardmont. 
Anof her oliject is to produce an incandes- 
cent filament wliicJi will have little or no 
tendency to sa^ and will hold its shape at 
20 Jiifi-h. temperatures. 

The <ionippsition forming the subicct of 
the present invention is particularly suit- 
able for use in t^ie form of sheets, discs 
or rods a^s X-ray targ-ets or electrical 
25 maJce-and-breah contacts, or electrodes 
and 111 the form of fine wire as filaments 
lor incandescent lamps and particularly 
concentrated lamp filaments operated at 
mi «™'ieucy and 'higOi temperature. 
30 Ihe invention provides a refractory 
<^^^'^V^^itiori consistincr of more than 
90% tun^ten, lessthnn 10% rhenium and 
not. more than 1% vanadium. The 
inclusion of the i^henium and vanadium 
35 alloyed with the tungsten is found to 
result in a composition having a very 
hiffJi meltinff point and also a hioh 
vaporisation point. The invention in- 
cludes 4i metallic body consislin^y of ^such 
40 a coniposition wihich Kas been Jieat treated 
in reducing- g-as at a white lieat whereby 
me iyrams are caused to coalesce. Tlio 
resultinr^ structure is found to assist in 
withstandin»r any tendency to disinte"-rate 
45 Or become distorted. 

The invention comprises an iuoandcs- 
cent filament foniied from an alloy com- 
position or a metallic body as aforesaid. 
In the latter case tho filament is prefer- 
-50 ablv subjected to a finfl.l lisat tr*»afment 
m the coil form at high incandescence 

A filament produced from this composi- 
tion has a 'higher resistance than the 
customary tung-sten filamonts, and con- 
55 centi-aied coil filaments, particularly 
[Price 1/-] 



when ^yiibjected to Jiperial heat treatment 
as described later, will have little ten- 
d<2ucy to sag. and will hold tiheir shape 
without distortion at a hislier vaporisa- 
tion point than the usual tungsten filu- 60 
ments. This is especially true T^-lien the 
liiament is sliapcd into dual or triole coils. 

A composition of matter comprisino- an 
alloy of timgsten, rhenium and vanadium 
m accordance with the invention may 65 
coussist of large interlocking grains 
bonded together with an intergranular 
cement, whereby the rate of disintegra- 
tion and the rate of distortion are reduced 
to a inimmum. Tiie substances which 70 
are added to the. tung.sten base produce 
an alloy which, when subjected to suitable 
iieat ti-eatment, lias a stnictnre as afore- 
said wherein the interpranular cement 
consists in part of the alloy constituents. 75 
i^ilectiical contacts made of such laro^e 
frram structure, have little tendency to dis- 
integrate, and coiled incandescent lamp 
filaments and the like of similar structure 
neitlier become distorted nor vaporised at 80 
ni^*-!! temperatures. 

The invention also provides the process 
lor prodiicing a refractory alloy romposi- 
tion as aforesaid which comprises slurry- 
ing into tungsten oxid« a solution of 85 
patassium tuugetate and an alkaline vana- 
date, dryin^r the mixture to powder form, 
reducing the powder, mixing finely- 
divided metallic rJienium with the re- 
duced powder to foi-m ahomoge-neous mix- 90 
l^re, nud heat treating said mixture 
Ammimg a filament is to be formed the 
presence of potassium tungstate and 
vanadium o])tained from tlie vanadate 
tend to direct the growth of crystals in 95 
a longitudinal direction ao as to' produce 
large inf-erlocking grains and the vana- 
dium tends to toughen the composition 
and make it less saggin^r at higher tem- 
peratures. -J^QQ 

There will now be described in detail 
llie preferred manner of carrying out the 
invention. • . - ^ 

The. first step in the manufacture of the 
present allo;y compositions con:ii{>ts in pro- 105 
ducmg purified tungsten oxide by any of 
the processes well known in the art Xfter 
the tiXn^Tsten oxide is precipitated and 
washed there is slurried into it a solution 
of potassium tungstate and sodium vana- HQ 
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quently lamps made with this alloy will 
witlisttmd mxxch greater sliock an/tkev 

1^^ ^^"f^"^^' f*^^ train lii^Y 

mg, and for use with movino. Dicture 
6 cameras and the like. Picimxe 
Having now particularly described ami 
ascertamed the natur* of my said inven- 
tion and in what manner tfie same il ?o 

10 clUtr.^^"' ' '"^-^ ^^-^ I 

^. Jjnf ^f'^^^^o^y alloy composition con- 
th^*in«/ 90% tunssten, less 

frvSiut''^^'^ more 'than 

metallic body cousistinff of a com^i 
position accordiuff to claim 1 which W 
been heat treated in reducinc^^afat a 

from "tin lament formed 

? « * composition according to 
ti cTaL 2!'°"" ^ ^"^^y accorfing 

26 to*cl^ ^^ande^ent filament according 
to claim 3 formed from a metallic hod? 
according to claim 2. wliich Jias beon S 
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jected to a final ieat treatment in the 
coil form, at high incandescence 

D An incandescent filament acc«rdin«r 
to cW 3 m the form of a coil. " 

rpfr«^«^ ^ production of a 

refractory allov composition according to 
claim 1, wiuch comprises slurrying into 

tSaLt^^f* * of^otassiC 
i^^K an alkaline vanadate, dry- 

ing lie mixture to powder form, ^du(- 
mg the powder, mixing finely-divided 
0I0™ n'^^v."''"™ ""'^^ Wie reduced powdeJ 

1 refractory alioy composition and 
Scribed"'"'*^ therefrom snbsWally'^aJ 
8. The method of producing a refractoi v 
scTiLd?*'°''°^*^"^ ^bstantiuy as dl 
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